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AIM 
This work is centered on the paramagnetic defects induced by 10keV X-rays exposure at different irradiation temperatures (TI) 
ranging from 25 °C up to 250 °C  in fluorine doped fibers aiming to investigate the influence of TI on the generation mechanisms  
defects.  
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CONCLUSION 
Defects induced in Fluorine-doped single mode fiber by 10keV X-rays have been investigated by EPR experiments up to 1MGy (SiO2) 
and for TI from 25 °C up to 250 °C. We have identified that several paramagnetic defects related to the silica network, Si- E’, NBOHC 
and POR are created by irradiation; their concentrations increase and saturate on increasing TI in accordance with an activation 
energy of 26 meV.   
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(c)
 CT=0 is the defect concentration 
at 0K; 
 s is a stretching factor. 
To estimate the activation energy, Ea,  we fitted the experimental 
data with the Arrhenius law: 
Table 1. Parameters obtained from the fit  
Figure 3: Concentrations of (a) E’, 
(b) NBOH and (c) POR centers as a 
function of TI for irradiated sample 
at 1MGy (SiO2). The dotted lines in 
each graph indicate the exponential 
fits. 
EXPERIMENTAL RESULTS 
Figure 2: Concentration of E’ centers, NBOHC and POR point defects as 
a function of the total deposited dose. 
All defect concentrations increase with the dose, E’ center 
evidences the largest concentration. 
We found for the three 
generated defects an 
activation energy of 
26 meV. 
Figure 1: EPR first harmonic spectra for F-doped fiber irradiated at 
250°C up to 1MGy(SiO2).  The part (a) shows the E’ center line shape 
and in (b) is shown the EPR spectrum associated with the NBOH and 
the POR centers. 
 Rad hard single mode optical fiber F-doped in core (0.2 wt.%) 
and cladding (1.5 wt.%). 
 10keV X-ray irradiations with a dose rate of 40Gy/s and a total 
dose of 1MGy (SiO2). TI varied from RT~25°C up to 250 °C. 
 EPR spectra were recorded at RT to investigate E’ defects and at 
liquid nitrogen temperature (77K) for NBOH and POR centers. 
MATERIALS AND METHODS 
The radiation effects in silica have been the object of intensive 
studies over the last decades. One of the main investigation 
technique is the electron paramagnetic resonance (EPR), powerful 
to identify the microscopic structure of paramagnetic defects such 
as: 
 
 
 
 
 
 
The understanding of generation mechanisms and of the influence 
of important parameters such as the irradiation temperature is 
relevant to improve the radiation resistance of optical fibers. 
INTRODUCTION 
E’ center (≡Si•) 
Si dangling bond 
Non-Brinding Oxygen 
Hole Center, ≡Si-O• 
O dangling bond,.  
PerOxy Radical: ≡Si-O-O• 
Si atom linked to an 
oxygen molecule 
